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PHY TOPATHOLOGY 


VOLUME IX NUMBER 12 
DECEMBER, 1919 


THE COMPARATIVE RATE OF DESICCATION OF TUBERS 
FROM NORMAL AND DISEASED POTATO PLANTS 


A. L. BAKKE 
Wits ONE FIGURE IN THE TEXT 


When a plant or a plant product is removed from its usual contact 
with water, there is a gradual decrease until there is an equilibrium with 
the evaporating power of the air. There may be considerable difference 
in various plant structures, but at some time, a point is reached where 
no more water is lost. During this time interval, the various processes 
of the plant which continue to take place are concerned with the water 
retained in the tissues. The writer'? has shown that the foliar trans- 
piring power of wilting Helianthus plants falls off gradually and at the 
point of wilting there is a decrease in the resistance to the passage of 
water. 

Recognizing the importance of the residual water in plant tissues the 
writer adopted the method of MacDougal and Spalding* and MacDougal,‘ 
when the remaining water was ascertained by determining the amount 
given off. 

Potato tubers of the two well known varieties Rural New Yorker and 
Eureka were used. The latter variety is known to be rather susceptible 
to so called curly-dwarf. The tubers were dug September 30, 1916, from 
the experimental plots of the Iowa Experimental Station. Shortly after 
being removed from the soil they were carefully washed and treated with 


1 Bakke, A. L.: The index of foliar transpiring power as an indicator of perma- 
nent wilting. Bot. Gaz., 60: 314-319. 1915. 

? Bakke, A. L.: Determination of wilting. Bot. Gaz., 66: 81-116, 5 fig. Aug. 1918. 
Literature cited, p. 114-116. 

* MacDougal, D.'T.,and Spaulding, E. 8. The water-balance of sueculent plants. 
77 p., 8 pl. Washington, D. C., 1910. (Carnegie Inst. Washington Pub. 141.) 

* MacDougal, D. T.: The water-balance of desert plants. Ann. Bot. 26: 71-93, 
pl. 6-10. Ja. 1912. 
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PHYTOPATHOLOGY 9 


a formalin solution of the usual concentration for such treatment. Each 
hill progeny was placed in a clean muslin bag, which was confined in a 
large tin box except when removed, every two weeks for weighing. The 
first determination of the amount of water lost was made November 6, 
1916, and weighings were continued until February 7, 1918. In all 
cases the quantity of water remaining in percent is given and comparison 
is made accordingly. 
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Fic. 1. DraGRaM SHowina CoMpaRATIVE RATE oF WateR Loss From NoRMAL AND 
CurLY-DwarFr PoTaToEs 


During thie course of the desiccation experiment, there were a number of 
buds produced but this development was no more marked in one case 
than in the other. Until August 10, these buds were all turgid. In the 
case of the curly-dwarf tubers, fissures were more marked than in the 
normal potatoes. This feature is especially significant, for micro-chemical 
tests show a much heavier deposit of suberin in the curly-dwarf tubers 
than in the normal, shortly after being removed from the soil. 
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In examining the graph, figure 1, it will be noted that there is a gradual 
decrease with no apparent distinctive differentiation between the dis- 
eased and the normal potatoes until September 28. At that time the curly- 
dwarf tubers of the Rural New Yorker variety have a water content of 
3.2 per cent while the healthy ones of the same variety contain 6.5 per 
cent. On October 29, the diseased potatoes possess only 0.48 per cent 
and on December 7, they have lost all their moisture. The normal tubers 
have the respective percentages 3.6 and 1.4. The potatoes of the Eureka 
variety possess on September 28, 4.8 per cent water, October 29, 2.5 per 
cent, December 7, 1 per cent. The normal potatoes of the second 
variety have the corresponding values 14, 8 and 2.7 percent. Not until 
February 1, did the normal tubers of this variety attain their balance with 
the atmosphere. 


TABLE 2 


Absorption of water by normal and curly-dwarf potatoes after being desiccated 


| 10WA 17 RURAL NEW YORKER 
OF WEIGHING Percent increase Percent increase 
| Normal | Curly Dwarf Normal Curly Dwarf 
May | 
15-15 | 7.90 35.00 28.00 47.40 
15-21 | 13.30 28.00 51.00 84.20 
16-21 | 35.60 125.00 89.00 118.40 
18-20 | 63.00 173.50 115.00 130.00 
20-21 82.70 219.00 140.00 416.00 


After all the potatoes had attained an equilibrium with the evaporat- 
ing power of the air they were left in the tin box container until May 14, 
1918. At that time they were weighed and found to have the same values 
as on February 14. Considering that the curly-dwarf tubers through 
desiccation have these marked fissures and possess them to a more marked 
extent, such tubers should, on being placed in water, reveal a greater 
absorption than normal potatoes. On May 14, at the twentieth hour, 
the tubers were placed in distilled water; later they were weighed after 
being carefully dried with filter paper. The data are given in table 2. 
In each case the percentage increases is given. 

In looking over the foregoing table it is interesting to note, that in 
both cases the absorption of water by the diseased tubers is much greater 
than for the normal ones. It is also noticed that the absorption of water 
by the variety Rural New Yorker is unusually high. 
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On the basis then of the data submitted above, the following points are 
emphasized: 

1. Curly-dwarf potato tubers on being desiccated reach an equilib- 
rium with the evaporating power of the air before normal potatoes of the 
same variety. 

2. The diseased tubers contain more suberin at the start but later 
fissures are developed which cause the curly-dwarf tubers to reach their 
equilibrium earlier. 

3. Curly-dwarf potatoes which are completely dried, on being placed 
in water show a greater absorption than desiccated normal tubers similarly 
placed. 

Iowa STATE COLLEGE 

Ames, Iowa 


| 
i} 
2 | 
| 
i 
| 
i 
x 
i 
i ‘ 
is 


FANNING STRAWBERRIES IN RELATION TO KEEPING 
QUALITY 


NEIL E. STEVENS AND A. H. CHIVERS 


The results of the interesting experiments of Smith and Goodman in 
Canada, reported by Winslow (7) in 1915, were interpreted by them to 
show ‘the great disadvantage of shipping [strawberries and raspberries] 
even slightly wet.”” These investigators found that the shipping quality 
of fruit picked wet was greatly increased by drying for about one hour 
in a strong current of air from an electric fan. On the other hand Stevens 
and Wilcox (3-4) working in the southern United States concluded that 
strawberries picked early in the morning were less likely to decay than 
those picked during the heat of the day, and that if it was necessary to 
wash strawberries, as is sometimes done in Florida to remove sand, they 
should not be dried but be packed while wet and placed under refrigera- 
tion as soon as possible (3, p. 16). While working on strawberries in 
Louisiana, Stevens and Wilcox attempted to repeat the fanning experi- 
ments of Smith and Goodman (4, table V, p. 6) and were unable to 
duplicate their results. This apparent discrepancy in the results ob- 
tained in the two regions, together with the importance of the strawberry 
crop in the northern United States' made it appear desirable to continue 
there the studies begun in the south. 

The cooperative investigations of 1918 reported by Stevens (2), showed 
that under New England conditions as in the south, strawberries picked 
carly in the morning while cool, generally kept better even though wet, 
than those picked later in the day when they had been warmed by the 
sun. In fact in some parts of this region the practise of picking straw- 
berries early in the day is rapidly becoming general.. The experiments 
reported in the present paper were undertaken with the hope of discover- 
ing whether under New England conditions fanning wet strawberries 
would improve their keeping quality, whether fanning produced any 
change other than drying, and whether the result was influenced by the 
length of time of fanning. As earlier work had shown the importance of 
temperature in relation to keeping quality, careful record was kept of the 
temperature at picking time, as well as of the temperature during fanning. 


1 In 1910 the value of the strawberry crop of Massachusetts alone was estimated 
at $495,000 (5). 
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TABLE 1 


Effect of fanning strawberries picked at different temperatures, as shown by tests made 


at Hanover, New Hampshire, 1918. Time of fanning ten minutes 


| PER CENT SOUND Ar END 
OF STORAGE PERIOD 

| TEMPERATURE | CONDITION 

| WHEN PICKED | WHEN PICKED ) 

} Dr. Burrill Wm. Belt 

| variety variety 

Series A. Stored at 20°C., June 27-30 ; 
Fanned........ 9.0 | Wet 85 ts 
9.0 | Wet 82 60 
18.0 Wet 86 46 
21.0 Nearly dry 75 44 
21.0 Nearly dry 70 30 
29.5 Dry 66 33 
Fanned.......... 32.0 Dry 69 56 
NOU 32.0 Dry 67 42 
29.0 Dry 63 ‘49 
sou 29.0 | Dry 36 
Series B. Stored at 21°C., July 4-7 

Fanned.............csceeeeeees| 9.5 | Wet 45 20 
Not fanned.........-.....++-5-| 9.5 Wet 50 10 
12.0 | Wet 43 27 
Fanned...... 21.0 | Wet 44 33 
ee 21.0 | Wet 36 8 
29.0 | Dry 33 20 
29.0 | Dry 30 10 
30.5 | Dry 21 30 
NOt | 30.5 | Dry 38 30 
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TABLE 2 
Effect of fanning strawberries of the Dr. Burrill variety for different lengths of time, 
and of storage at different temperatures as shown by tests made 
at Hanover, New Hampshire, 1918 


PER CENT SOUND AT END OF 
| STORAGE PERIOD 
| TIME OF 
Storage temper- Storage temper- 
ature approxi- | ature approxi- 
mately 16°C. | mately 23°C. 
minutes 
0 Check 57 20 
Series A. Berries picked wet at a tem- 5 60 35 
perature of 9°C. Stored June 28-July 2. 10 66 13 
15 62 19 
0 Check 62 24 
Series B. Berries picked dry at a tem- 5 ot 26 
perature of 23°C. Stored June 28-July 2. 10 44 18 
15 b4 26 
0 Check 56 20 
Series C. Berries picked dry at a tem- 5 60 37 
perature of 17°C. Stored July 1-5. | 10 73 24 
\| 15 66 17 
0 Check 53 17 
Series D. Berries picked dry at a tem- 5 65 26 
perature of 18°C. Stored July 1-5. 10 68 31 
: 15 61 43 


The fact may be worthy of special note that under the conditions of 
our experiments the average temperature of wet berries in a box is re- 
duced 1 to 2°C. by fanning. This drop in temperature takes place in a 
very short time after the fan starts and is apparently maintained for at 
least an hour. There is sufficient evaporation from the surface of berries 
picked dry to result in a lowering of the temperature about 1°C. This 
factor appears not to have been considered by Smith and Goodman. 

In the studies here reported an effort was made to include several varie- 
ties of berries, and to make note of the fungi found on them, as these 
variable factors might be expected to influence the results. Most of the 
tests made are summarized in tables 1, 2, and 3. Several other tests 
were made which do not lend themselves readily to tabulation but which 
in no way change the results and are therefore omitted. 

Examination of table 1 shows that of the twelve tests in fanning wet 
berries, the fanned berries kept somewhat better in nine cases, those not 
fanned better in three. Of the berries picked dry those fanned kept best 
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in seven tests, those not fanned in four, while one showed no difference. 
It seems significant that the apparent advantage in fanned berries was 
obtained by fanning only ten minutes and that some advantage was ap- 
parent from fanning berries which were dry to the touch when picked. 
Table 2 summarizes the results of the first series of tests made to deter- 
mine the effect of fanning for different lengths of time. The results are 
very contradictory. In three tests the berries fanned ten minutes kept 
best, in three other tests they proved poorest. In one test those fanned 


TABLE 3 
Effect of fanning wet strawberries for different lengths of time as shown by experiments 
in Massachusetts and Maine, 1919 
| PER CENT SOUND AT END 
OF STORAGE 


1 


| 
| CONDITION WHEN 


8 AGE DATES 
VARIETY TORAGE I PICKED 


| 


minutes. 


| 
| 
| 
| 
| 
| 
| 


TEMPERATURE 
WHEN PICKED 


| Not fanned 
| Fanned 
hour 


Series A. Wareham, Massachusetts. Stored at 20-21°C. 


| | oy | 
June 7-10 | 15 | Wet | 60] 51] 64| 47 
Mortgage Lifter........) June 19-22 | 17 | Slightly wet | 47 | 62| 55 
Mortgage Lifter....... | June 20-24 | 18 | Slightly wet | 66) 61 | 49 | 55 
Big Joe.................| June 20-24 | 18 | Slightly wet | 58|/ 58] 73] 5 
Chesapeake............. | June 21-25 | | Wet | 63| 48] 68 | 59 
Chesapeake,..........-. | June 22-26 | 15 | Wet | 35] 43| 25) 30 
June 23-27 | 16 | Wet | 37| 44) 40| 50 
Chesapeake............. June 26-27 15 | Wet | 77| 74| 69 | 73 

Series B. Lewiston, Maine. Shipped thirty miles. Stored at 23-24°C, 
Stevens late Champion July 14 19 | Wet | 32 | 19} 657 | 28 
Stevens late Champion.) July 2-5 18 Wet | 46| 36| 37 | 40 
Stevens late Champion.| July 3-6 17 Wet 44 | 40 | 50 


fifteen minutes kept best, in another the poorest. In two tests in which 
the berries were picked wet the average quality of the fanned berries is 
somewhat above that of the unfanned, while in the tests in which dry picked 
berries were used the fanned berries showed a better average keeping 
quality in four cases, the unfanned in two. 

In contrast to the somewhat conflicting results secured in the fanning 
experiments attention may be ealled to the constantly higher quality of 
the berries stored at a temperature of 16°C. as compared with those 
stored at 23°C, 

The results of the fanning experiments in 1918, indicated that some im- 
provement in keeping quality apparently results in many cases from 
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fanning strawberries for a short time after they are picked. The results, 
however, were by no means uniformly in favor of fanning. Moreover 
the wet berries were not thoroughly dried by fanning for so short a time as 
fifteen minutes. In order to test more thoroughly the effect of fanning 
and the relative effect of fanning for different periods the experiments 
were continued in 1919, with the results given in table 3. 

Like the results of the previous year those summarized in table 3 are 
somewhat inconsistent. In five tests the berries fanned for thirty min- 
utes kept better than any of the others. In three those not fanned kept 
better than those fanned for any length of time, while in only two cases 
were those fanned for one hour (long enough to really dry the berries), 
superior to those not fanned at all or fanned for shorter periods. Con- 
sidering all the tests made in 1919 the average quantity of sound berries 
at the end of the storage period was 50 per cent for the fanned and 53 per 
cent for the unfanned. 


OBSERVATIONS ON RED RASPBERRIES 


Several series of experiments in fanning red raspberries (variety King) 
paralleling those previously made on strawberries gave similar results. * 
No advantage in keeping quality was apparent from fanning, nor was 
there any advantage in fanning one hour as compared with a few min- 
utes. On the other hand there was a very marked difference in keeping 
quality between the berries stored in the refrigerator and those stored at 
room temperature. 

TABLE 4 
Average of results of all experiments in fanning raspberries of the King variety ten 
minutes, and storing at different temperatures, Wells Beach, Maine, July, 1919 


| PER CENT SOUND AT END OF FOUR DAYS 


Stored at 13°C. | Stored at 23°C. 


The results summarized above should by no means be interpreted as 
indicating any doubt as to the accuracy of the experimental results ob- 
tained by Smith and Goodman. In field problems such as that now 
under consideration, it is rarely possible to duplicate an experiment. 
Indeed it may be questioned if it is ever possible to really duplicate an 


experiment where so many uncontrolled and at present uncontrollable 
factors must be considered. Variation in results is therefore to be ex- 
pected. The results obtained by the writers do suggest however that 
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fanning can not be expected to be uniformly beneficial under the condi- 
tions usually obtaining in the United States. They further suggest the 
possibility that Smith and Goodman attributed the benefit noted by 
them to the wrong factor, and that it may have been the prolonged slight 
cooling secured by the fanning rather than the drying which caused the 
difference. 


FUNGI AFFECTING STRAWBERRY FRUITS IN NEW ENGLAND 


In sharp contrast to the condition reported in the more southerly por- 
tions of this country, where Rhizopus nigricans is universally (1, 3, 6) 
reported to be the most important and prevalent cause of decay of ripe 
strawberries, the work of the last two years indicates that in northern 
and eastern New England Rhizopus is often of considerably less impor- 
tance than Botrytis. 

It is well known that in wet years Botrytis destroys (2, p. 172) a large 
portion of the strawberry crop of this region on the vines. The season 
of 1919 was, however, unusually dry, so dry that in the regions visited 
the crop did not mature as abundantly as usual owing to lack of moisture. 
Under these unfavorable conditions, out of a total of over three thousand 
rotten strawberries examined, from collections made at Falmouth and 
Wareham, Massachusetts; Lewiston, Maine; and that portion of Canada 
which adjoins Houlton, Maine, more than nine-tenths were infected with 
Botrytis and less than one-tenth with Rhizopus. 

In spite of the unusually dry weather Botrytis was very common. also 
on raspberries at Wells, Maine, during the season of 1919. Every box of 
raspberries examined showed some infection by this fungus and in most 
cases it was the only fungus present in any considerable amount. 


RELATION OF TEMPERATURE AT PICKING TIME TO DECAY 


Because no similar experiment has been recorded so far north, it may 
be worthy of record that in a test of strawberries picked at Woodstock, 
New Brunswick, July 10, 1919, shipped three hundred miles without 
refrigeration and examined on July 14, berries picked at 7 a.m. at a tem- 
perature’ of 16°C. showed 72 per cent sound, as compared with similar 
berries picked at 1 p.m. at a temperature of 27°C. which showed 51 per 
cent sound. 


2 In discussing these fungi the writers are considering the forms usually included 
under the names Rhizopus nigricans and Botrytis cinerea as units, since all the strains 
studied have similar effects on strawberry fruits. There may be several species or 
strains of each on strawberries. 
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CONCLUSIONS 


The experimental results thus far reported in this country certainly 
offer no evidence in support of the idea that it is injurious to pick straw- 
berries wet. While in general, wetting berries which have been picked 
dry is not to be recommended, if the berries have been picked wet or for 
any reason have become wet after picking, the wisest practise seems to be 
to ship at once, without any attempt at drying. 

In northern and eastern New England Rhizopus nigricans is much less 
abundant on ripe strawberries than in any of the more southerly regions 
thus far studied. 

BurEAU OF PLANT INDUSTRY 

U. S. DEPARTMENT OF AGRICULTURE 
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tFFECT OF COPPER SOAP AND OF BORDEAUX SOAP SPRAY 
MIXTURES ON CONTROL OF TOMATO LEAF SPOT 


Freep J. PRITCHARD AND W. BLAIR CLARK 
Wiru SEVEN FIGuRES IN THE TEXT 


Spraying has commonly been recommended for the control of tomato 
leaf spot, or blight, which causes an average annual loss of several mil- 
lion dollars in the Mississippi Valley and Atlantic Coast States, but the 
results obtained on a commercial basis have been irregular and often 
| unprofitable. Experiments were therefore made to determine the cause 
of failure and to develop better methods of spraying and cheaper and 
more effective spray mixtures. Part of this work was done in the green- 
house and part in the field. 


EXPERIMENTS IN GREENHOUSE 


- As standard Bordeaux mixture often failed to protect tomatoes from 
leaf spot, experiments were made to determine whether this was due to 
methods of applying it or to ineffectiveness in preventing the disease. 
Several other Bordeaux mixtures containing smaller quantities of lime and 
a copper soap mixture containing no lime were also used. As resin fish- 
oil soap had in preliminary work improved the spreading and effective- 
ness of Bordeaux, its use was continued in these experiments. 

Plants 6 to 7 inches high were sprayed with fungicides on both upper 
and lower leaf surfaces, dried over night, inoculated with spores of Sep- 
toria lycopersic?, and kept in a damp chamber sixty hours. In each 
treatment the number of check plants was equal to the number of sprayed 
plants. A summary of the number of initial infections occurring at the 


end of ten days is presented in table 1. 

: Bordeaux mixture 4—4-50 and Pickering’s Bordeaux C gave poor re- 
sults. The reductions of 52 and 69 per cent respectively of number of 
initial infections obtained with these mixtures would have little effect 
on leaf spot control, as the large number of infections still present would 
rapidly spread the disease and eventually cause the sprayed plants to 
become as badly infected as the checks. Bordeaux 4—2-50 appeared to 
be better but the reliability of this result is doubtful because of the smalt 
number of initial infections on the checks. 
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The effect of resin fish-oil soap was very striking. Its use with Bor- 
deaux 44-50, reduced the number of initial infections 96 per cent; with 
Bordeaux 4—-2-50, 97 per cent; with Pickering’s Bordeaux C, 97 per 
cent; and with copper sulphate 0.5—0—50, 99 per cent. 

As the sprayed plants used in the foregoing experiments were not ex- 
posed to rain previous to inoculation, the weather being too cold to leave 
them outside, the results show only the relative effectiveness of the spray 
mixtures in preventing initial infections when no rains occur. The wash- 
ing and dissolving action of rains might weaken the protective action of 
the spray mixtures and thus alter the results. Therefore a later set of 
experiments was made in which the plants after being sprayed on both 
upper and lower leaf surfaces and dried over night were washed two and 
one-half to three hours outdoors under a continuous misty spray of water, 
inoculated with spores of Septoria lycopersici, and kept in a moist chamber 


TABLE 1 
Effectiveness of different spray mixtures in preventing initial infections of tomato by 
Septoria lycopersict 


| NuM- TOTAL NUMBER OF : 
NUMBER| BER OF | INFECTIONS ete 
TREATMENT. 
Sprayed | Check INFEC- 
| | plants plants TIONS 
per cent 

6 50 | 44-50 Bordeaux mixture.................}| 18,665 | 38,663 52 

5 50 | 44-3-50 Bordeaux soap*.................] 1,510 | 37,773 96 

4 50 | 4-2-50 Bordeaux mixture 502 6,544 92 

5 50 | 4-2-3-50 Bordeaux soap 367 | 12,863 97 

a 50 | 2-0.4-0-50 Pickering’s Bordeaux C 2,006 | 6,544 69 

& 50 | 2-0.4-8-50 Pickering’s Bordeaux C soap 618 | 23,701 97 

2 35 | 0.5-0-50 Copper sulphate | 417 4,763 91 

3 40 | 0.5-0-3-50 Copper soap 113 | 11,082 99 


* In each formula of four parts the first figure denotes pounds of copper sul- 
phate; the second, pounds of quicklime; the third, pounds of resin fish-ofl soap ; 
and the fourth, gallons of mixture. 


sixty hours. In each experiment the number of check plants was equal 
to the number of sprayed plants. The results of these experiments are 
shown in table 2. 

Washing had, as shown in the table, little if any weakening effect on 
the spray mixtures. Control in the washed series was really a little 
better than in the unwashed series. 

The effect of the spray mixtures in preventing the disease was again 
ev dent. Even the weak copper soap mixture gave a high degree of con- 
trol, in fact, as high as any of the others. As it is cheap, easily made, 
and easily applied it is a promising new spray mixture. 
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The question now arises: How does soap improve the effectiveness of 
the spray mixtures? The precipitate formed by adding resin fish oil 
soap to Bordeaux mixtures appears to be the same as is obtained by add- 
ing it to a solution of copper sulphate. It remains for several hours in 
the upper part of the liquid, chiefly at the surface, and in this respect and 
in color resembles a mixture of copper oleate and stearate. Spray tests 
were therefore made with copper oleate and copper stearate and also with 
copper resinate. Plants were sprayed with one or more of these com- 

TABLE 2 
Relative effectiveness of spray mixtures in preventing tomato leaf spot on plants sprayed 
with fungicides and washed thoroughly before inoculation 


| NuM- | TOTAL NUMBER OF et 
NUMBER. BER OF INITIAL INFECTIONS 
Sprayed | Check INFEC- 
plants plants TIONS. 
per cent 

16 50 | 44-50 Bordeaux mixture 22,960 | 59,918 62 

16 50 | 4-4-3-50 Bordeaux soap 1,358 | 60,581 98 

16 50 | 4-2-3-50 Bordeaux soap 1,220 | 60,581 98 

16 50 | 2-0.4-3-50 Pickering’s Bordeaux C soap 958 | 61,076 98 

17 50 | 0.5-0-3-50 Copper soap 945 | 60,743 98 


TABLE 3 
Effect of ccpper cleate, copper stearate, and copper resinate on control of tomato leaf 
spot (Septoria lucopersici) 


| NUMBER | TOTAL NUMBER OF 


TY REDUC- 
a PLANTS| INITIAL INFECTIONS | TION OF 
MENTS | EXPERI- Sprayed Check | INFEC- 
a MENT plants plants | TIONS 
| | per cent 

20 Copper oleate* 17 19,654 | 100 

7 20 Copper oleate and resinate 101 7,630 | 99 

7 20 Copper stearate 21 19,654 | 100 

7 20 Copper stearate and resinate 22 19,654 | 100 

+ 20 Copper stearate and oleate 2 6,726 100 

6 20 Copper stearate, oleate, and resinate | 6 | 18,882) 100 


* Each mixture was used in different strengths varying from 10 to 20 e2. of copper 
sulphate ™, 10 to 30 ec. of potassium oleate M, 10 to 30 ec. of potassium stearate 


20) 10) 


is, 5 to 10 ec. of sodium resinate M, and 180 to 150 ce. of water. 


pounds, dried over night, washed three hours in a misty spray of water, 
inoculated with spores of Septoria lycopersici, and kept yn a moist cham- 
ber sixty hours. In each treatment the number of check plants was equal 
to the number of sprayed plants. Table 3 contains the record of initial 
infections occurring at the end of ten days. 
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Both copper oleate and copper stearate reduced the number of initial 
infections but resin was apparently inert. In fact, copper resinate failed 
to control tomato leaf spot in preliminary experiments. As copper oleate 
and copper stearate possess the same physical and disease-inhibiting 
properties as the precipitate formed by adding resin fish oil soap to copper 
sulphate and to Bordeaux, they are probably the active substances in 
copper soap and Bordeaux soap spray mixtures. 


EXPERIMENTS IN FIELD 


Spraying tests made in several states the past three years show that 
tomato leaf spot may be controlled in the field provided the work is thor- 
oughly done. Figure 1 shows the average results of plants sprayed with 
Bordeaux soap at Riverton, New Jersey, in 1917, compared with the 
average results of unsprayed plants. This unsprayed plot, photographed 
crosswise, extends only to the weeds in the background. Figure 2 shows 
adjoining fields of unsprayed and sprayed tomatoes at Amsterdam, Vir- 
ginia, in 1918, in experiments of Dr. F. D. Fromme of the Virginia 
Kxperiment Station. In this experiment also, the spray mixture used 
was Bordeaux soap 4—2-3-50. 


INCREASED YIELDS 


Several spray mixtures differing in strength and composition were used 
from 1916 to 1918 in our spray experiments made in cooperation with the 
agricultural experiment stations of New Jersey, Maryland, Virginia, and 
Indiana. A comparison between sprayed and unsprayed plots was made 
by arranging yie'ds of all sprayed plots in one group and of all unsprayed 
plots in another group and reducing the results of each group to an acre 
basis. A summary of these results is recorded in table 4. 

TABLE 4 
Effect of spraying on yield of tomatoes 


| 


YIELD OF RIPE | NUMBER OF | NUM- 

FRUIT PER ACRE | INCREASED: | | PLOTS BER OF 

APPLI- 


SPRAYING 


YIELD FROM LOCALITY | YEAR | 
Sprayed! Check 
| 


Sprayed | Check 


pounds | pounds | pounds | per cent 


9,120 6,200 2,920, 47 | Salem, New Jersey 1916 | 21 12 | 4 
13,629 | 11,529 2,100 18.2 | Riverton, New Jersey | 1917 | 20 *.| 4 
6,223 | 5,343 S880) 16.5 | Hurlock, Maryland | 1917 | 3l aS: @ 
3,519 2,750) 769) 28 | Salem, Virginia 1918 | 10 4 | 8 
14,610 | 12,487 | 2,123 17 Paoli, Indiana. 1918; 11 5 | 3 
10,276 | 9,610; 666) 6.9 | Riverton, New Jersey 1918 | 12 5 | 


11,533 | 8,967 | 2,566 


28.6 Hurlock, Maryland 


1918 |} 6 
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The average results of the several spray mixtures show an increased 
yield of ripe fruit varying from 6.9 to 47 per cent. The increase of 6.9 
per cent was obtained in a field in which leaf spot did not appear until 
nearly the end of the picking season. It therefore caused little injury; 
hence the small gain from spraying. When the disease appears early 
and is severe, thorough spraying as shown in the table, gives an increased 
yield of 20 to 25 per cent, the increase varying according to local and 
seasonal conditions. 

Besides the increase of ripe fruit there is also a heavy increase of green 
fruit. Much of this can be ripened by placing it in small piles and cover- 
ing it with hay or straw. When late prices are high this fruit often adds 
considerable to the profit of the crop. 

Increase in yield from spraying does not always bear a definite rela- 
tion to reduction of disease on the foliage. In some cases where spraying 
is not thoroughly done, considerable increase in yield is obtained with 
little or no visible effect on control of the disease. 


CONDITIONS AFFECTING INCREASED YIELDS 


The increased quantity of fruit that may be obtained from spraying 
depends on duration and severity of the disease and on fertility of the 
soil. If the disease appears early and conditions are favorable for its 
development, it causes considerable damage. The greater part of this 
loss may be prevented by spraying. On the other hand, if it appears 
late or is inhibited in its development by a long period of dry weather 
it is not likely to cause much damage. Under these circumstances spray- 
ing does not increase yield much. Moreover if the soil is poor, the yield 
of all plots is low, although the relative increase from spraying is often 
greater on poor soils. 

MEASURE OF BENEFITS 


Spraying affects not only yield but also quality and price of fruit. 
As yield has already been discussed, quality and price will now be con- 
sidered. Quality of fruit is usually impaired by leaf spot defoliation. 
Fruit developed under these conditions is pale in color, poor in flavor, 
deficient in solids of all kinds, especially carbohydrates, and highly sus- 
ceptible to sun seald and ripe rot. As it cannot be made into a first 
class product without extra cost, it is less valuable than normal fruit. 
Although it is accepted at contract price on contract, it sells for less 
than normal fruit on the open market. By preventing the disease, spray- 
ing improves yield and quality of fruit during the greater part of the 
season and promotes the development of a late crop of fruit when plants 
defoliated by leaf spot have ceased bearing and prices are not infrequently 
high. 


| 
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DISTRIBUTION OF INCREASED YIELDS 


The effect of spraying on distribution of increased yields is a matter of 
considerable importance to tomato growers. The beginning of these 
increases and the duration of their continuance are shown in figures 3 
to 7, in which the average yields of sprayed and of unsprayed plots of 
equal size are plotted for several fields. Spraying has apparently no 
effect on average yield of fruit in the first three pickings but causes an 
increase in yield from the third 


| or fourth picking to the end of 
$250 the season. There is an appar- 
S000'- 
sts ent exception to the latter par 
nt exception to the latter part 
4500 | | of this statement in figure 6 
| | | 
where the yield from the sprayed 
plots was less than from the un- 
3500} +4 sprayed plots in the sixth pick- 
sting. No satisfactory explanation 
ean at present be made for this 
te = usually reaches its maximum 
about mid-season when the pick- 
i} iT ings are heaviest but i§ still quite 
759 \|_ | marked at the end of the season. 
«last three pickings but none 
/ 2 3 4 6 7 8 Thid 
earlier. This delayed effect was 
Fic. 3. Errecr or SPRAYING on Yintp or GUC to non-development of the 
Tomatoes at Hurtock, Maryann, disease until after mid-season. 
IN 1918 The average results from six 
Dots denote sprayed plots; circles, check farms at Hurlock. Marvland 
‘ h re Vic 
plots. 


shown in figure 7 are more typi- 
cal of the distribution of increased yields from spraying. Here the 


increase was greatest about mid-season. 


CONDITIONS AFFECTING CONTROL OF THE DISEASE 


There are, aside from the inherent effectiveness of spray mixtures, 
several factors which play an important part in control of tomato leaf 
spot. Chief among these are field and weather conditions, methods of 


spraying, and construction of spray machinery. 
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‘avorable weather conditions for overwintering the fungus frequently 
enable it to cause an early outbreak of the disease. The earlier it ap- 
pears the longer it has to be fought and the more difficult it is to control. 
Its early appearance in the field is not always evidence of its having over- 
wintered there, however, as it is often carried into the field on plants 
infected in the seed bed. Plants thus infected should be discarded, and 
other plants grown in the same /600 


beds should be sprayed with a 150 -) 

weak solution of Bordeaux mix- 

ture before being set in the field. /400 
Rains and dews favor develop- 1300 


ment of the disease, but drouth 
inhibits it. In fact a field of badly 
infected tomatoes is not infre- 1/00 
quently saved by a _ period of /000 / 
dry weather. Spraying should not 
cease during dry weather, as the 3S we 
spores are spread during this x &00 | 
period and germinate as soon as > 700 
moist conditions return. \ 
The chief factors in methods of 
halk 


/200 


spraying are, time of beginning, 8 
frequency and thoroughness of 


application, and quantity of spray \ K 

mixture applied. Theoretically Y \ 
spraying should begin before the 200 S 
disease appears in the field but it /00 
is not always easy to determine 
may be done by beginning when PICKINGS 


the disease first appears in the field. Fie. 4. Errecr or Sprayinc on Yreup oF 
The first two applications should Tomatoes ar Riverton, New Jersey, 
IN 1917 


usually be made at intervals of a 
Dots denote sprayed plots; circles, check 


week and the others at intervals of 
ten days or two weeks. A liberal 
quantity of spray mixture should be applied to both upper and lower leaf 
surfaces of small plants, and at least 100 to 125 gallons an acre should 
be used in each application on large plants. Owing to loss of fungicide 
from washing and dissolving action of rains, and thinning and breaking 
of spray covering by growth of plant parts, five or more applications 
should be used where leaf spot is commonly destructive. 


plots. 
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Inadequate construction of spray machinery is often the cause of poor 
disease control. Many spray machines put on too little spray mixture to 
thoroughly cover the foliage. If the flow of such machines be increased 
by using disks with larger openings, the pressure becomes too low. 
The minimum requirement of an efficient spray machine for tomato 
spraying is a delivery of 100 gallons an acre at a pressure of 125 to 150 
pounds. 

Not more than three rows of tomatoes can usually be sprayed thor- 
oughly at one time. ‘To do this three nozzles are required for each row, 

one on each side and one above 


800 
with fittings for the attachment 
700 of an extra nozzle above in the 
i \ latter part of the season when the 
600 it | | |_| plants are large. This makes a 
\ total of nine regular nozzles and 
S 500 -_ three extra nozzles for three rows. 
& / \ \ These nozzles should be adjustable 
$a \ for angle and position. The lateral 
g | \\ nozzles should be set to direct the 
> 300 ! spray on both upper and lower leaf 
q / \ \ a surfaces and both lateral and upper 
2 N nozzles should be placed at the 
\ \ requisite distance from the plants 
/00 LY. to produce a maximum effect with 
yw a minimum loss of spray material. 
Plants having heavy or medium 


PICKINGS vines should be set 6 feet apart 


between rows and 30 to 36 inches 
apart in rows. The spacing for 
plants with light vines may be 
reduced to 53 or 5 feet between 
rows. Growers who have been 
accustomed to use rows 33 or 4 feet apart, find the wider rows easier 
to cultivate and harvest. By setting the plants closer together in wide 
rows, as many plants can be grown per acre as is customary in narrow 


Fig. 5. Errect oF SPRAYING ON YIELD OF 
TOMATOES AT SALEM, VIRGINIA, IN 1918 


Dots denote sprayed plots; cireles, check 
plots. 


rows. 


COMPARISON OF NUMBER OF APPLICATIONS 


Experiments were made at Hurlock, Maryland, and at Paoli, Indiana 
in 1918 to determine whether 1, 2, or 3 applications of spray mixture 
would give as good results as 5 applications. In each field sprayed 5 
applications were used as a check. Six fields were used at Hurlock and 
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10 at Paoli. Unfortunately at Paoli satisfactory results on yield were 
not obtained as spraying was discontinued when the plants became 
large. At Hurlock the yield from 5 applications was in every case greater 
than from 1, and in every case but 1, was greater than from 2 or 3 appli- 
cations. At both places control of the disease on the foliage improved 
as the number of applications increased. 


[70 
22 /6 /\ 
2/ 
/ R 
/3 \ 
16 | 
rik 
v 
ll 
/4 | / 
8/0 ix | S 7 
700 
300 
300 
N /00 
PICKINGS 
Fig. 6. Errect oF SPRAYING ON YIELD Fia. 7. Errect oF SPRAYING ON YIELD 
or ToMAToES AT INDIANA, or Tomatoes at HurRtock, 
IN 1918 MARYLAND, IN 1917 
Dots denote sprayed plots; circles, Average results from six farms. Dots 
check plots. denote sprayed plots; circles, check plots. 


COMPARISON OF SPRAY MIXTURES 


A comparison of the three most promising spray mixtures used in these 
experiments is made in table 5. 
' These three spray mixtures produced approximately equal increases in 
yield of fruit. No one mixture ranked consistently highest or consist- 


| 
| | 
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TABLE 5 


Cemparison of spray mixtures in control of tomato leaf spot (Septoria lycopersici) 
|AV ERAGE YIELD OF 
| RIPE FRUIT AN | 

| ACRE | INCREASED YIELD | 


SPRAY MIXTURES Pa = ie — | FROM SPRAYING RANK | LOCALITY | YEAR 
| Sprayed | Check | | 
| plots | plots* | | 
pounds | pounds | pounds | per cent | | 
44-50 Bmt 5,733 | 4,498 1,235 | 27.45) 2 Hurlock, Maryland 1917 
4-2-3-50 BS 6,743 | 5,649 1,094; 19.37) 3 
0.5-0-3-50 CS | 6,336] 4,889) 1,447] 29.59) 1 
4- 4-50 Bm 14,476 11,529 2,947 | 25.60) 1 Riverton, New Jersey{} 1917 
4-2-3-50 BS 12,969 | 11,529 1,440} 12.50) 3 
0.5-0-3-50 CS | 13,847 | 11,529 2,018 | 20. 10) 2 
44-50 Bm 3,010 | 2,938 v2 2.45 3 | Salem, Virginia 1918 
4-2-3-50 BS 3,535 | 2,720 815} 29.96) 2 | 
0.5-0-3-50 CS | 3,846| 2,915} 931] 31.94) 1 | 
44-50 Bm 10,763 | 12,738 | —1,975 |—15.50| 3 | Paoli, Indiana 1918 
4-2-3-50 BS 17,054 | 12,704 4,350 34.24! | 
0.5-0-3-50 CS | 14,363 | 11,349 3,014| 26.56} 2 | 
44-50 Bm 13,333 | 10,367 2,967 | 28.60) 2 | Hurlock, Maryland 1918 
4-2-3-50 BS 14,567 | 10,367 | 4,200 40.50) 
0.5-0-3-50 CS | 10,033 | 8,767} 1,267] 14.40) 3 | 
| AVER- 
| | AGE 
RANK 
0.5-0-3-50 CS | 1 | All localities | 


4-2-3-50 BS 
44-50 Bm 


| 
| 


3 | All localities 
| 
* The number of check and of sprayed plots is recorded in table 4. 

+ Bm signifies Bordeaux mixture; BS, Bordeaux soap; and CS, copper soap. 

t The data obtained at Riverton, New Jersey, in 1918 is omitted because the dis- 
ease did not appear in Riverton fields until approximately the end of the picking 
season, and the difference in yield between check and sprayed plots was so small 
that its significance is doubtful. 


ently lowest. In average rank, based upon ranks for all localities in 
which experiments were made, Copper Soap 0.5-0-3-50 was first, Bor- 
deaux Soap 4—2-3-50 second, and Bordeaux Mixture 4-4—50 third, but 
owing to their variation in rank in different localities not much signifi- 
-ance can be attached to these differences in average. 

The result of most importance is the fact that the cheap copper soap 
mixture 0.5—-0-3-50 increased the yield as much as Bordeaux. It was not 
so effective as Bordeaux Soap 4-2-3-50 or Bordeaux Mixture 4—4-50 in 
control‘of the disease on the foliage under field conditions but as it in- 
creased the yield fully as much as the others it was the most economical 
of the three spray mixtures. 

BuREAU OF PLANT INDUSTRY 

U. 8. DEPARTMENT OF AGRICULTURE 
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SCLEROTINIA RICINI N. SP. PARASITIC ON THE CASTOR 
BEAN (RICINUS COMMUNIS) 


G. H. GopFREY 
Witn Puates XL anp XLI 


The fungus causing a serious disease which developed in the extensive 
castor bean plantings in Florida and other southern states during the 
summer of 1918 has been found to be a hitherto undescribed species of 
Botrytis... In studying this fungus during the following winter the writer 
succeeded in finding the apothecial stage. This first appeared in pure 
culture from plantings of conidia. In thespring of 1919 identical apothe- 
cia were developed under controlled conditions on sclerotia that had 
formed on diseased castor bean plants. Shortly afterward they appeared 
under natural conditions at Orlando, Florida, on sclerotia that had fallen 
to the ground and on others still attached to the host plant. Repeatedly 
single ascospore isolations showed this stage to be connected unmistakably 
with the Botrytis form. This culture work was later duplicated for the 
most part by E. F. Hopkins under the direction of Prof. H. H. Whetzel 
at Cornell University, from materials sent to them by the writer. The 
details of the culture work together with data secured on host relations, 
control methods, and other pathological phases of the problem will sub- 
sequently be given in a more complete paper. The description of the 
fungus follows. 

Sclerotinia ricini n. sp. 


Apothecia one to several from a single sclerotium, 5 to 30 mm. high,? 
usually 6 to 15 mm., infundibuliform to cyathiform and discoid, long 
stipitate, cinnamon brown to chestnut brown;’ stalk concolorous, cylin- 


The conidial stage of this fungus was first studied on account of its economic 
aspects by Prof. H. E. Stevens of the Florida Experiment Station, Gainesville, 
Fla. Specimens were sent by him to Mrs. Flora W. Patterson of the Bureau of 
Plant Industry, Washington, D. C., who first emphasized the fact that the fungus 
appeared to be a new species of Botrytis. To both of these people and to Prof. 
H. H. Whetzel of Cornell University, who established this fact, the writer wishes 
to express his gratitude for their constant helpful interest and material assistance. 

2 Dimensions given here and elsewhere in the paper are based on measurements 
of 200. 

3 Color names were taken from Ridgway, Robert, Color Standards and Color 
Nomenclature. 
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drical, slender, smooth, flexuous, attenuated below, without rhizoids; 
dise at first closed, expanding to saucer-shaped with margin sometimes 
recurved, exterior roughened, 1 to 7 mm. in diameter, usually 1.5 to 4 mm.; 
asci cylindrical to cylindro-clavate, apex slightly thickened, opening by a 
pore, 50 to 110u by 6 to 10g, usually 80 to 100u by 8u; spores 8, ellipsoidal, 
often sub-fusoid, hyaline, continuous, bi-guttulate, 9 to 124 by 4 to 5y; 
paraphyses abundant, filiform, septate, hyaline, 1.5 to 2u in diameter, 
Conidial stage Botrytis sp. forming widespreading cobwebby or some- 
what woolly mass, pale drab-gray to drab, dried specimens dark olive- 
gray; sterile hyphae procumbent, hyaline, many-septate, often vacuo- 
late, frequently anastomosing; fertile hyphae long, slender, smooth, 
slightly constricted at the base, olivaceous when mature, dichotomously 
branched, terminal branching compact, apices non-inflated, thin-walled, 
collapsing when the conidia fall; proliferation sometimes occurring; 
conidia borne on sterigmata, globose, smooth, hyaline, 6 to 12u, usually 
7 to 10u, compactly grouped; microconidia globose, hyaline, 2 to 3.5, 
borne apically on short, obclavate, single or clustered conidiophores that 
develop on the sides of hyphae or on tips of special branches; appressoria 
rare, microscopic, 20 to 60u across base. Sclerotia black, rough, elongate, 
irregular, 1 to 25 mm. in length, usually 3 to 9 mm., suberumpent to 
superficial, often anastomosing, developing on axes and peduncles of old 
inflorescences and on stalks. 

Parasitic on Ricinus communis, usually on inflorescences, also on stems 
and leaves; type locality, Orlando, Florida; distribution Florida, Mis- 
sissippi, Louisiana, Texas, and Cuba. Type specimens deposited with 
the Office of Pathological Collections, Bureau of Plant Industry, U. 8. 
Department of Agriculture, Washington, D. C. 


Sclerotinia ricini sp. nov. 


Ascomatibus ex quoque sclerotio solitariis vel pluribus, 5 to 30 mm. altis, 
plerumque 6 to 15 mm., infundibuliformibus vel evathiformibus vel disciformibus, 
longe stipitatis, cinnamomeis vel castaneis; stipite concolori, cylindraceo, tenui, 
glabro, flexuoso, deorsum attenuato, basi arrhizo; cupulis primum clausis dein 
patelliformibus, margine interdum recurvata, extus rugulosis, 1 to 7 mm. diam., 
plerumque 1.5 to 4 mm.; ascis cylindraceis vel cylindraceo-clavatis, apice leniter 
incrassatis, poro aperientibus, 50 to 110u by 6 to 10u, plerumque 80 to 100u by 8y; 
sporidiis 8, ellipsoideis, saepe subfusoideis, hyalinis, continuis, biguttulatis, 9 to 
12u by 4 to 5u; paraphysibus numerosis, filiformibus, septatis, hyalinis, 1.5 to 2u 
diam.; statu conidico (Botrytis sp.) molem late effusam arachnoideam formante, 
avellaneo-griseo vel avellaneo, in speciminibus siecis atro olivaceo-griseo; hyphis 


sterilibus procumbentibus, hyalinis, multiseptatis, saepe vacuolatis, frequenter 
anastomosantibus; hyphis fertilibus longis, tenuibus, glabris, dichotome ramosis, 
basi leniter constrictis, in maturitate olivaceis; conidiis in sterigmatibus, globosis, 
glabris, hyalinis, 6 to 12u, plerumque 7 to 10y, circa apices non-inflatos dense congre- 
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gatis: appressoriis basi 20 to 60g erassis; microconidiis globosis, hyalinis, 2 to 3.5y, 
apice in conidiophoris orientibus; conidiophoris brevibus, obelavatis, solitariis vel 
gregariis, in lateralibus hypharum vel apice in ramis specialibus; selerotiis nigris, 


asperis, clongatis, irregularibus, 1 to 25 mm. longis, plerumque 3 to 9 mm., suber- 

rmpentibus vel superficialibus, in inflorescentium vetustarum axibus et in caulibus. 

patasitica plerumque in inflorescentiis, etiam in caulibus et foliis Ricini 
COI is, Florida, Mississippi, Louisiana, Texas, et Cuba. 


BUREAU OF PLANT INDUSTRY 
U.S. DEPARTMENT OF AGRICULTURE 
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Sclerotinia ricini, conidial stage on castor bean inflorescence and apothecia 


attached to selerotia. 
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CopFREY: Castor BEAN SCLEROTINIA 
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a, Portion of conidiophore with mature conidia attached; 6, ultimate branching 
of conidiophore showing immature conidia and mode of attachment; c, outlines of 
mature conidia drawn to same scale as b; d, an appressorium; ¢, microconidial de- 
velopment; f, asci, one having already ejected its spores, and paraphyses; g, asco- 
spores; h, germinating ascospores. 
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A COMPARATIVE MORPHOLOGICAL STUDY OF AECIA OF 
FOUR DIFFERENT RUSTS FOUND UPON BAR- 
BERRIES IN NORTH AMERICA! 


H. R. Rosen ano 8S. 


WitH Pirates XXXVIII anp XXXIX anp ONE FIGURE IN THE TEXT 


Three different heteroecious rusts have been described which have their 
aecial stages on barberries. It is important to distinguish between these 
three rusts and it appears especially desirable to present the results of a 
comparative morphological study at this time, as a collection of aecia on 
Berberis trifoliolata has recently been received from Texas which the 
writers believe represents a fourth species hitherto undescribed. 

The senior writer’s attention was directed to this problem while exam- 
ining, in the Arthur herbarium, a rust collection made from Berberis 
trifolia Schultes, (B. Swazeyi Buckl.), by E. W. D. Holway, on October 
4, 1899, near the City of Mexico. Both aecia and telia occurred on the 
same leaf and for this reason previously had been assigned in the her- 
barium to the genus Allodus (opsis-Puccinia). After carefully studying 
this material it was decided that the leaf harbored two different species of 
rusts, the aecia being the alternate stage of Puccinia graminis and the 
telia belonging to a short-cyeled rust, P. Berberis-trifoliae Diet. and 
Holw. The reason for assigning these aecia to P. graminis will be given 
later. The date when this collection was made shows that barberry 
bushes may become infected much later in the South than is usual farther a 
north. 

The three previously described heteroecious rusts which produce aecia 
on barberries are, (1) Puccinia Fendleri (Tracy and Earle) Jackson (P. 
Koeleriae Arth.), (2) P. Oxalidis (Leyv.) Diet. and Ellis, and (3) P. graminis 
Pers. 


! These studies were begun by the senior author while engaged in studying rusts 
in the Arthur Herbarium. The junior author assisted in obtaining the data on B. 
trifoliolata and in the collection of the new form, while making rust epidemiology 
studies for the Office of Cereal Investigations of the United States Department of 
Agriculture. The writers are greatly indebted, for other information contained in 
this paper, to Dr. J. C. Arthur, who supplied much of the material upon which these 
studies are based, and who also examined the rust on Berberis trifoliolata and is 
joint author of its description as a new species. 
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The aecia of Puccinia Fendleri are found on Berberis Fendlert A. Gray, 
B, Aquifolium Pursh (Mahonia aquifolium (Pursh) Nutt), and B. nervosa 
Pursh (Odostemon nervosus (Pursh) Rydb.) and the uredinia and telia on 
Koeleria cristata. Arthur? first showed this relationship. It is a com- 
mon rust in the Rocky Mountain region and has been found as far west 
as Oregon. The short-cylindric aecia (plate XX XVIII, fig. 2) are found 
more or less scattered on conspicuous, discolored spots. They frequently 
have been confused with those of P. graminis. The aeciospores are 
described by Arthur as being 13 to 20u by 18 to 26u, with walls 1 to 1.54 
thick. The material kindly supplied by Dr. Arthur (Arthur and Kern, 
Plantae Americae Septentrionalis No. 5205) shows aeciospores somewhat 
larger, measuring 22 to 26u by 24 to 30u. The walls of the aeciospores 
are of uniform thickness throughout and are finely verrucose (fig. 1, C). 


1. 


Drawn with the aid of the camera lucida. A, Puccinia graminis; B, P. Oxalidis; 
C, P. Fendleri; D, Aecidium Butlerianum. Magnified about 450 times, 


The aecia of Puccinia Oxalidis are found on Berberis aquifolium Pursh 
(B. repens Lindl.) and the uredinia and telia on Ovalis violacea. Long 
and Harsch® récently proved this connection. The aecia of this rust so 
far have been reported from New Mexico and Mexico where, according to 
Dr. Arthur, it is very common. The telia have been collected in New 
Mexico, Mexico and Texas. The long, cylindrical aecia (plate XX XIX, 
fig. 1) are very characteristic of this species and distinguish it immedi- 

2 Arthur, J. C. Cultures of Uredineae in 1908. Mycologia 1: 246. 1909. 

3’ Long, W. H., and Harsch, R. M. Aecial stage of Puccinia oxalidis. Bot. Gaz. 
65: 475-478. 1918. 
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ately from the other heteroecious rusts found upon barberries and from 
aecia recently found on B. trifoliolata. The aeciospores (fig. 1, B) are 
small, measuring 12 to 16u by 14 to 18u, with the walls 1 to 1.5u thick 
and very finely verrucose. 

The aecia of Puccinia graminis are commonly found on Berberis vul- 
garis L. and until recently were known only on two other barberries, 
namely, B. trifolia Schultes and B. diversifolia Steud., the latter being a 
cultivated Mahonia and a native of Argentina. With the exception of 
the Holway specimen collected near the City of Mexico, discussed at the 
beginning of this paper, the collections of aecia in the Arthur herbarium 
were from the more northern States. Dr. E. C. Stakman and other rep- 
resentatives of the Office of Cereal Investigations, United States Depart- 
ment of Agriculture, have now found aecia as far south as Wichita, 
Kansas. 

Under the erroneous impression that the host of the Holway material 
was Berberis trifoliolata Moric., and wishing to substantiate the conclu- 
sion that this rust is P. graminis, infection experiments were undertaken 
on B, trifoliolata. On April 2, two young leaflets on bushes obtained 
from Texas were inoculated in the greenhouse and, on April 30, pyenia 
had developed on yellowish spots, followed by aecia about two weeks 
later. These aecia and aeciospores were identical with the Holway 
material and with the ordinary material found on Berberis vulgaris. 
M. N. Levine had already successfully inoculated a number of native 
species of barberries, heretofore considered immune, among which was 
B. trifoliolata. A brief summary of these infections recently appeared in 
the appendix of his mimeographed paper. The other species of barberry 
infected by Levine which are of interest are B. brevipaniculata, B. cana- 
densis Mill., B. Fremontii Torr., and B. Sieboldii Mig. 

The cup-shaped aecia of Puccinia graminis are found rather closely 
grouped, as shown in plate XXXVIII, figure 1. The aeciospores are 
small, 15 to 194 by 18 to 24u, with walls thickened on one side, the thick- 
ened portion measuring 3 to 7u while the remainder of the wall meas- 
ures 1 to 1.5u. This peculiar thickening on one side of the aeciospore 
wall, which is on the upper part of the spore when observed in a vertical 
section of the sorus, is characteristic of P. graminis and readily distin- 
guishes this species from others occurring on barberries. The Holway 
collection showed aeciospores with this one-sided thickening. This is a 
rather obscure character and is easily overlooked or misinterpreted. The 
appearance produced by such a one-sided thickening is very similar to 


4 Levine, M. N. The Epidemiology of Cereal Rusts in General and of the Black 
Stem Rust in Particular. 1919. 
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the appearance of spores whose contents are partially collapsed and 
withdrawn from parts of the walls. However, in case of wall thickening, 
the thickened portion is regular in outline and its mass presents a homo- 
geneous appearance. This thickening of one side of the wall frequently 
presents a marked convexity of its inside surface, as is shown in some of 
the spores in the drawing (fig. 1, A). There are very fine, inconspicuous, 
verrucose markings on the spore wall. 

Aecia differing from those of any of the three just described were col- 
lected by Mr. Wallace Butler, Office of Cereal Investigations, United 
States Department of Agriculture, at Boerne, Texas, on Berberis trifolio- 
lata Moric. Mr. Butler made collections on April 28 and May 14, 1919. 
Ten bushes scattered over a distance of four miles were found infected. 
Numerous bushes were examined near San Antonio, thirty miles away, 
but none was infected. 

The deep-seated aecia (plate XXNXIX, fig. 2), which remain covered 
by the epidermis of the host for a long time, and the large and thick- 
walled aeciospores (fig. 1, D) immediately distinguish this rust from the 
other aecia found upon barberries. The new rust is named in honor of 
Mr. Butler, who collected it and who has furnished other material and field 
data which are utilized in this article. Parts of the type specimen have 
been deposited in the Arthur herbarium, Purdue University, and in the 
rust herbarium of the Office of Cereal Investigations of the United 
States Department of Agriculture. 


AECIDIUM BUTLERIANUM ROSEN AND ARTHUR SP. NOV. 


Pyenia epiphyllous, few, gregarious, on bluish-brown spots 1 to 3 mm. 
across, inconspicuous, subepidermal, honey-yellow, becoming blackish, 
punctiform viewed with a hand lens and globose in vertical section, 140 
to 160u in diameter; ostiolar filaments short, agglutinate; pyeniospores 
not seen. 

Aecia hypophyllous, closely crowded on bluish-brown, hypertrophied 
spots 1 to 3 mm. across, hemispherical, deep-seated and only slightly 
raised above the leaf surface, 0.13 to 0.82 mm. broad, 0.03 to 0.05 mm. 
high, long covered by epidermis, peridium rather obscure, remaining be- 
neath the epidermis, fragile, peridial cells, polygonal in face view, elong- 
ated oblong or rhombic in radial section, 12 to 16u by 28 to 354, overlap- 
ping, outer wall colorless, thick, 5 to 7u, transversely striate, inner wall 
colorless, rather thin, 1.5 to 2u, closely verrucose; aeciospores ellipsoid or 
oblong, 20 to 26 by 29 to 374, wall colorless, uniformly thick, 2.5. to 
3.5u, at times up to 4.5u, closely and noticeably verrucose, sometimes 


with smooth spots. 
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On Berberis trifoliolata 


Type Locality: Boerne, Texas 


Analytical key to aecia occurring on barberré. 


Aecia elongate-cylindric 
Aecia short or cup-shaped 
Aeciospore-walls thickened above ................ 
Aeciospore-walls uniformly thickened throughout 
Aeciospore-walls thin, 1-1.5p .. 
Aeciospore-walls thick, 
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Fic. 1. Aecia of Puccinia graminis on Berberis trifoliolata, produced as a result 
of artificial inoculation. Magnified about six times. Photographed by Dr. J. A. 
Elliott. 


Fia. 2. Aecia of P. Fendleri on B. Fendleri. Magnified about 5.5 times. 
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PLATE XXXIX 


Fia@. 1. Aecia of P. Ovalidis on B. aquifolium. 


Aecia of Aecidium Bullerianum on B. trifoliolata. 


Magnified about six times. 
Magnified about five 
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BRIEFER ARTICLES 


MINNIE W. TAYLOR 


were dead and dry. 


uredinia from dried leaves made a new method necessary. 


plants served as controls. 


ribicola may occasionally overwinter on dead Ribes leaves.” 
BuREAU OF PLANT INDUSTRY 
U.S. DEPARTMENT OF AGRICULTURE 


1 Hunt, N. R. The “‘Iceless Refrigerator’ 
path., 9: 211-212. 1 pl. May, 1919. 


on Ribes. Phytopath., 8: 617-619. December, 1918. 


THE OVERWINTERING OF CRONARTIUM RIBICOLA ON RIBES 


On March 25, 1919, two collections of leaves of Ribes nigrum, heavily 
infected with the uredinial stage of Cronartium ribicola, were sent in 
from Newport, Rhode Island, by Dr. H. H. York. The leaves had 
been on the ground, well covered up with grass during the winter and 


On March 28, inoculations were made on two healthy Ribes plants, 
one Ribes nigrum, the other an undetermined species, in the pathological 
greenhouse at Washington, D. C. The difficulty experienced in scraping 


the most heavily infected leaves were pulverized and the fine dry powder 
applied thickly to the under sides of the moistened Ribes leaves. 
plants were then put into an iceless refrigerator, the type of inoculation 
chamber used by this office,! for 48 hours; after which they were placed 
in the open greenhouse on a bench with healthy plants. These healthy 


On April 9, a small group of uredinia were noted on each of three inocu- 
lated leaves of the Ribes nigrum; none were discovered on the other 
plant until April 22, when three uredinial spots appeared on two leaves. 

At the same time heavily infected Ribes leaves were sent in by Mr. 
G. B. Posey, from a collection he had made at Temple, New Hampshire, 
on March 23. Inoculations were made in the same way and at the same 
time and place as with the Newport material. On April 9 six small 
groups of uredinia were observed on four of the inoculated leaves. 

These tests agree with similar ones made in the spring of 1918 by York 
and Spaulding? and seem to confirm their conclusion that “‘Cronartium 


as an Inoculation Chamber. 


2 York, H. H. and Spaulding, Perley. The Overwintering of Cronartium ribicola 
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HETEROSPORIUM LEAFSPOT OF TIMOTHY 


C.T. GREGORY 
Two Ficures IN THE TEXT 


There are a number of leaf-spot diseases of timothy but the most 
common one occurring in the state of New York does not seem to have 
been identified previously. For convenience, it is designated as the 
Heterosporium leaf spot. The damage resulting from leafspot diseases 
is usually thought to be negligible, and in general this is true of the dis- 
ease under consideration. At times the lesions are so numerous and so 
extensive that the affected leaves are killed though the plants are not. 
For the most part the lesions on any one plant are few in number and 
in a field they are uniformly distributed. The disease has been found 
throughout New York State and probably occurs in all timothy growing 
regions. 


SYMPTOMS 


So far as is known timothy is the only host affected by this disease, 
The spots appear only on the leaf blade. They are oval to oblong and 
are comparatively small, varying from 0.5 mm. to 2 or 3 mm. in their 
largest dimension. Often they become so numerous that death of part 
or all the leaf results, but only after the leaf has been repeatedly infected. 
The spots are unmistakable. The center is light brown to straw colored 
with a narrow margin of deep purple (fig. 1). The leaf may become 
vellow for a very limited area about the spot. If the lesions are closely 
adjacent the intervening leaf tissue may become vellow. 


ETIOLOGY 


The lesions have been examined frequently for a pathogene but nothing 
was found which would give a clue to the cause of the disease. Cultures 
were made frequently also but for some time nothing but a carmine- 
colored Fusarium and a Macrosporium were obtained. Finally in cer- 
tain old petri dish cultures a dark slow growing fungus was noted imme- 
diately about a fragiment of diseased tissue. Further cultures were 
made after disinfecting the surface of the leaf for a longer time in mer- 
curic chloride and a pure culture of the slow-growing organism was 
obtained. 

Growth is very slow, requiring several weeks for the mycelium to 
cover the surface of an ordinary test tube agar slant. On corn meal 
agar a deep reddish purple tinge is given to the medium, but on potato 
agar this rarely happens. The aerial mycelium is composed almost 
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lic. 1. Lestons ON THE LEAVES oF TimotHy PRODUCED By INOCULATIONS WITH 
SPORE SUSPENSIONS FROM A PurRE CULTURE OF HETEROSPORIUM PHLEI 
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exclusively of conidiophores bearing conidia, the sterile mycelium being 
almost entirely submerged. Before spore formation begins the colony is 
light colored but when covered with the abundant sporophores and 
conidia it assumes an olivaceous, velvety appearance due to the profuse 
fructifications. Spore formation does not begin until the fungus has 
made considerable growth. On grass-seed agar conidia are never formed. 
As has already been stated, although it is evident that conidial forma- 
tion must take place on the lesions, no spores have ever yet been found 
there by the writer. 


Pathogenicity 


The pathogenicity of this fungus has been fully demonstrated.  Sus- 
pensions were made in water with spores taken from different pure cul- 
tures isolated from timothy collected at Ithaca and at Cortland, New 
York. The spore suspension was sprayed on seedlings of Phleum pratense 
and Dactylis glomerata in the greenhouse during the winter of 1917-18. 
The plants were small, having formed from three to eight leaves, and 
| were planted in small clumps in pots. The notes on one series of inocu- 
| lations will suffice to fully explain what occurred in each case on timothy. 

March 18. “Tnoculations made with culture 119B on three pots of 
timothy plants by spraying with a spore suspension. Plants placed in 
moist chamber over night.” 
| March 25. “Small water-soaked light-brown spots are appearing on 
| | the leaves of all plants.”’ 

i March 29. ‘There are numerous spots | to 3 mm. in diameter scat- 
tered over the leaves. They have straw colored centers and purple 
margins. The spots are so numerous in one instance as to kill the leaf.” 


Isolation cultures were made from these spots and the same organism 
recovered. The inoculations on Dactylis glomerata made simultaneously 
with those on timothy gave negative results in every case. 

The incubation period appears to be about seven days under green- 
house conditions but it is fully eleven days before one can be certain that 
the spots produced are actually this disease. 


The fungus 


The mycelium is large and is hyaline. The conidiophores are a deep 
olive brown and are 4 to 6u in diameter. They are produced abundantly 
both acrogenously and laterally (fig. 2). The color of the spores is a 
deep olive brown. The thick walls are closely beset with rather coarse 
spines. The spores are variable in size and shape but are usually roughly 
oval or oblong (Fig. 2, a, b). The size is 5 to 12.54 by 14 to 35.5u. 
Septa are almost invariably present but an unicellular spore may appear 
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Fia. 2 
a, Cross-sections of conidia of Heterosporium Phlei, X 1200; b, surface of the iy 
conidia, X 1200; c, a conidiophore, X 1800. 
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rarely. It is probable that these are merely immature forms. Uni- 
septate spores are most common, bi- or tri-septate spores are by no 
means infrequent but more than three septa have never been seen. 
When one or three septa are present the spore may be restricted at the 
middle septum but when two septa are present constrictions usually appear 
at each. 

Germination takes place rather readily in water at room temperature, 
the hyalin germ tube emerging through an irregular split in the wall. 

Literature has been searched for a report of a Heterosporium occurring 
on timothy or for one the description of which might apply to this one, 
but without suecess. Species of Heterosporium are reported on Avena 
sativa, Agrostidis magellanicae, Sporobolus sp., Phragmites communis, 
Ammophilae arundinaceae, Hordeum distichum, Dactylis glomerata, Triti- 
cum vulgaris, Hordeum vulgare and Secale cereale. The species most 
nearly corresponding to the Heterosporium of timothy are Heterosporium 
graminis MeAlpine, and Heterosporium Hordei Bubak. Heterosporium 
graminis MeAlpine on Ammophilae arundinaceae is described as having 
small olive brown spores. Conidia olivaceous echinulate, 1 to 4 septate 
and 20 to 30u by 11 to I4du. Heterosporium Hordet Bubak on Hordeum 
distichum produces lesions similar to those on timothy. The conidia are 
1 to 4 celled and 15 to 33u by 4.5 to 9u in size. These differ from the 
form on timothy in the size of spores and from the fact that the timothy 
is apparently the only host of the Heterosporium present on it, hence this 
fungus is considered a new species and the following name is proposed: 


Heterosporium Phlei n. sp. 


Habitat. Parasitic on the leaves of Phleum pratense, producing small 
spots having a straw colored center with a deep purple margin. 

Mycelium hyalin; conidiophores distinet, irregular in shape, large, 
dark olive brown and bearing conidia acrogenously and laterally on short 
protuberances or sterigma; conidia spiny, dark olive brown, and irregu- 
larly oval or oblong, one to three septate, 5 to 12.54 by 14 to 35.5u. 


Heterosporium Phlei sp. nov. 


Maculis minutis, dilute fuscis ct atro-purpureo-marginatis; hyphis hya- 
linis; hyphis fertilibus distinctis noduloso-genicularis, magnis, olivaceo- 
fuscis; conidiis e geniculis vel ex apice hypharum oriundis, muriculatis, 
hyphis fertilibus concoloribus, ellipticis vel oblongis, junioribus continuis, 
adultis 1 to 3 septatis, 5 to 12.5u by 14 to 35.5u. 

Has. in foliis Phlei pratensis. 

CORNELL UNIVERSITY 

IrHaca, NEW YORK 
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PHYTOPATHOLOGICAL NOTES 


Tongs for handling disinfected seed. In connection with studies of 
anthracnose of small grains, it has frequently been found advantageous 
to practise surface disinfection of seeds. However, the disinfection and 
subsequent handling of large numbers of seed for this purpose becomes a 
tedious process. To facilitate transfer of seed from the disinfectant to 
water blanks or culture media, the writer has been using with success a 
long pair of tweezers or tongs. This device will reach the bottom of a 


Fie. 1. TonGs ror HANDLING STERILIZED SEED 


test tube or bottle and allow the seeds to be accurately picked up and 
placed. The tongs are patterned somewhat after Stewart’s spring wire 
cover glass forceps with the same spring coil handle but with very long 
blades. They may readily be made from 25 inches of number 15 gauge 
soft iron wire by bending it into shape with pliers and flattening the ends 
as shown in the accompanying cut. The spring in the handle ean readily 
be made by taking a couple of turns of the wire around some round tube 
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or rod of about } inch diameter as for instance a large size cork borer. 
Baling wire which is about 15 gauge is quite suitable for making into tongs 
as it is soft and easily bent yet offers sufficient spring in the handle and is 
heavy enough to be rigid. 

The tongs are best sterilized by dipping the ends in aleohol and burn- 
ing off the same. They may of course be sterilized by direct heating in 
the flame though the large wire holds so much heat that it must be cooled 
in a sterile water blank after heating. 

L. W. DurRELL 


Conference of cereal pathologists. The annual conference of the Cereal 
Pathologists of America was held under the auspices of the Missouri 
Botanical Garden, St. Louis, Mo., June 5, 6, and 7, 1919. The conference 
was attended by forty-six pathologists coming from widely separated sec- 
tions of the United States and Canada. During the conference a field 
trip was taken to Granite City, Ill., for observing ‘‘take-all’’ and “flag 
smut.’’ Other trips were to the Florissant Valley wheat district and Creve 
Coeur Lake region. One session was spent looking through the labora- 
tories and greenhouses of the Missouri Botanical Garden. 

A session was devoted to the consideration of the question of disease 
resistance in cereals. Dr. B. M. Duggar opened the symposium with a 
discussion of the general and fundamental problems in disease resistance. 
The following additional topics were discussed: Dr. E. C. Stakman, ‘‘The 
Relation of Cereals to Black Stem Rust;’’ Mr. L. W. Durrell, ‘‘The Rela- 
tion of Crown Rust to Oats;’”’ Prof. W. W. Mackie, ‘‘Observations on the 
Resistance of Cereals to Rust and Smut in California;’’ Mr. H. M. 
Woolman, ‘‘The Resistance of Wheat to Bunt;’’ Dr. George M. Reed, 
“The Resistance of Oat Varieties to Smuts.” 

Dr. F. L. Stevens gave a full report on the literature dealing with 
wheat ‘‘foot rot.”” The conference discussed quite fully the “‘take-all” 
and “flag smut” situation as it occurred in southern Illinois. Resolutions 
emphasizing the importance of “take-all’”’ and ‘“‘flag-smut’’ were adopted. 

Resolutions urging the establishment of an institute for the study of 
fundamental problems of immunology and parasitology as related to 
plant diseases were also adopted. A resolution regarding the death of 
Dr. W. G. Farlow was also passed. 

Dr. L. E. Melchers was elected president, and Mr. James R. Holbert 
secretary and treasurer for the coming year. 

Personals. Miss Florence M. Smith of Syracuse University, New York, 
has been appointed scientific assistant in Cereal Disease Investigations, 
Bureau of Plant Industry. 
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Miss Jessie I. Wood of Mayfield, Calif., a graduate of Leland Stanford 
University, has been appointed herbarium assistant in the Office of Cereal 
Investigations, Bureau of Plant Industry. 

Mr. H.S. Bergman, formerly assistant pathologist in fruit disease inves- 
tigations, Bureau of Plant Industry, has become professor of botany in the 
College of Hawaii, Honolulu. 

Mr. Geo. H. Gillespie, who was engaged during the past summer in 
the campaign for barberry eradication, has accepted a permanent position 
in the Office of Cereal Investigations, Bureau of Plant Industry to take 
up investigations on the nematode disease of wheat. He will work in 
Virginia and West Virginia. 

Mr. John Monteith has resigned his position as assistant pathologist in 
the office of the Federal Horticultural Board, Department of Agriculture, 
and is now taking graduate work at the University of Wisconsin. 

Miss Grace O. Furrow, a graduate of the University of Chicago, has 
been appointed plant pathologist in cereal disease investigations, Bureau 
of Plant Industry, and is engaged in work on the nematode disease of 
wheat and other cereals. 
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LITERATURE ON PLANT DISEASES! 


ComPiLeD BY ALIcE AtTwoop AND FLORENCE P. SMITH, BIBLIOGRAPHICAL 
ASSISTANTS, BUREAU OF PLANT INDUSTRY 


September, 1919 


Ashby, S. F. Budrot disease of cocoanuts. Jour. Jamaica Agr. Soe. 22: 331-333. 
Ag. 1918. 

——— Report of microbiologist 1918-19. Ann. Rpt. Dept. Agr. Jamaica 1918 19: 
26. 1919. 

Bastin, S. Leonard. Some serious potato diseases. Jour. Bath and West and So. 
Coun. Soc. V, 12: 88-106, 2 pl. 1918. 

Blasdale, Walter Charles. A preliminary list of the Uredinales of California. 
Univ. California Pub. Bot. 7: 101-157. Ag. 14, 1919. 

Blin, Henri. [La pourriture des griffes d’asperges. Rev. Hort. 91: 325-326, illus. 
Ag. 16, 1919. 

Brick, Carl. Die Schwarzfleckenkrankheit der Tomatenfriichte durch Phoma 
destructiva Plowr. Ztschr. Pflanzenkrank. 29: 20-26, illus. 1919. 

Brooks, Fred Tom. An account of some field observations on the development of 
potato blight. New Phytol. 18: 187-200. My./Je. 1919. 

Bunting, R. H. Report of mycologist. Rpt. Agr. Dept. Gold Coast 1917: 19-21. 


1918. 
Capus, Joseph Albert. Les maladies de la vigne en 1918. Rev. Vit. 61: 37-42. Jy. 
1919. 


Clinton, George Perkins. Prematuring and wilting of potatoes. Potato Mag. 1, 
no. 12: 12-18, 24. Je. 1919. 

e lead me to the conclusion that lack of moisture and sufficient plant 
food, of which potash is one of the factors, are primarily responsible for most 
of the troubles, rather than fungi, poor seed or insects, especially lice, all of 
which have been attributed as the cause.”’ 

Dey, P. K. Studies in the physiology of parasitism. V. Infection by Colleto- 
trichum lindemuthianum. Ann. Bot. 33: 305-312, pl. 21.) Jy. 1919. 

Reference, p. 311. 
For no. I, III, IV see Brown, William, in previous list; no. II, Blackman, 
¥. 

Durrell, Lawrence W. The imperfect stage of Leptosphaeria tritici of wheat. 

Science n. s. 60: 252-253. S. 12, 1919. 
Ascochyta (graminicola?). 


'This list includes references, both American and foreign, to the literature of plant pathology and my- 
cology of interest to pathologists. Foreign references published since January 1, 1917, have been included 
beginning with the list appearing in v. 7, no. 3, June, 1917. 

All authors are urged to cooperate in making the list complete by sending their separates and by 
making corrections and additions, and especially by calling attention to meritorious articles published 
outside of regular journals. Reprints or correspondence should be addressed to Miss EB. R. Oberly, 
Librarian, Bureau of Plant Industry, U. S. Dept. of Agric., Washington, D. C. 
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Esmarch, F. Die wichigsten Kartoffelkrankheiten. Naturw. Wehnschr. n. F. 18: 
89-98, illus. F. 16, 1919. 

—— Zur Kenntnis des Stoffwechsels in Blattrollkranken Kartoffeln. Ztsehr. 
Pflanzenkrank. 29: 1-20. 1919. 

Evans, Iltyd Buller Pole. Citrus canker eradication. So. Afr. Fruit Grower 4: 
192. Ap. 1918. 

Fischer, Cecil E. C. Cause of the spike disease of Sandal (Santalum album). 
Indian Forester 44: 570-575. D. 1918. 

Disagrees with R. 8S. Hole’s theory. 

Fisher, Durward Frederick. [actors that influence diseases of apples in storage. 
Better Fruit 14, no. 3: 4-5, 23-28, illus. 8S. 1, 1919. 

Fitzpatrick, Harry Morton. Rostronitschkia, a new genus of Pyrenomycetes. 
Mycologia 11: 163-167, pl. 11. Jy. 1919. 

Parasitic on Gesneria albiflora in Porto Rico and Jamaica. 

Florida State Plant Board. Department of Citrus Eradication. Report for quarter 
ending June 30, 1919. Quart. Bul. Florida State Plant Bd. 3: 184-135. Jy. 
1919. 

Freeman, Edward Monroe. |Report] of the division of plant pathology and botany, 
1917-1918. Minnesota Agr. Expt. Sta. 26th Ann. Rpt. 1917/18: 66-67. 1918. 

Garrett, Albert Osbun. The smuts and rusts of Utah. III. Mycologia 11: 202- 
215. Jy. 1919. 

Gortner, Ross Aiken. Biochemistry of resistance to diseases in plants. Minnesota 
Agr. Expt. Sta. 26th Ann. Rpt. 1917/18: 40-41. 1918. 

Grove, William Bywater. Mycological notes. IV. Jour. Bot. 57: 206-210, illus. 
Ag. 1919. 

I. Phyllosticta and Pleospora. II. Sphaerulina intermizta (R. & Br.) and 
its allies. 

Harland, S. C. Tomato breeding in St. Vincent. Agr. News [Barbados] 17: 4-5. pe 
Ja. 12, 1918. ao 

Breeding for resistant varieties. ie 

Hemmi, Takewo. (na disease of some leguminous plants caused by Ceratophorum 
setosum Kirchner. Trans. Sapporo Nat. Hist. Soe. 7: 116-127, pl. 2. Jy. 
1919. 

Hernandez, Adriano. Seventeenth annual report of the Bureau of Agriculture. 
Pest control section. Philippine Agr. Rev. 12, no. 2: 84-95, pl. 21-26. 1919. 

Hole, Robert Selby. Cause of the spike disease of sandal. Indian Forester 45: 
138-189 Mr. 1919. 

Answer to C. E. C. Fischer. 

———- Spike disease of sandal. Indian Forester 44: 461-462. O. 1918. 

Humphrey, Harry Baker, and Johnson, Aaron Guy. ‘Take-all and flag smut, two 
wheat diseases new to the United States. U.S. Dept. Agr. Farmers’ Bul. 1063, 
S p., illus. Ag. 1919. 

Hyde, W.C. Control of brown-rot of stone-fruits. The Stoke experiments: season 
1918-19. New Zeal. Jour. Agr. 19: 24-26. Jy. 1919. 

Keuchenis, P. E. Korte mededeelingen over Hevea. Arch. Rubberecult. Neder. 
Indie 2: 483-435. Ag. 1918. 

a. Over bastkanker. 
Meded. Besoskisch. Proefstat. Rubber. Ser. no. 6. 

Lushington, P. M. Progress of spike investigations in the southern circle, Madras 
presidency, during 1917-18. Indian Forester 44: 439-460, 2 fold. pl. O. 1918. 


| | 


586 PHYTOPATHOLOGY [VoL. 9 


Mann, Harold Hart, and Nagpurkar, S. D. Notes on the “ring disease’’ of potato. 
Agr. Jour. India 14: 388-394. 1919. 

Manns, Thomas Franklin. Report of plant pathologist 1917-18. Delaware Agr. 
Expt. Sta. Ann. Rpt. 1917/18 (Bul. 122): 28-30. 1919. 

Marlatt, Charles Lester. (uarantine order 37. Florists’ Hx. 48: 419-421. Ag. 
30, 1919. 

Matz, Julius. Pudricién de la base en plantas de hortaliza. Rev. Agr. Puerto 
Rico 3: 44-48, illus. Jy. 1919. 

Montemartini, Luigi. LKsperienze di lotta contro la peronospora delle patate. 
Riv. Pat. Veg. II, 9: 126-130. Ap. 1919. 

Naumann, Arno. Botrytiskrankheit an Ribes aureum. Ztschr. Obst- u. Gartenbau 
n. F. 45: 69-71, illus. 1919. 

Neger, Franz Wilhelm. Die Blattrollkrankheit der Kartoffel. Ein Beitrag zur 
Aetiologie der Krankheit und der Physiologie der NKartoffelstaude iiberhaupt. 
Ztschr. Pflanzenkrank. 29: 27-48, illus. 1919. 

Literatur, p. 47-48. 
Preliminary paper in Deut. Landw. Presse 1918, No. 76. 

Newell, Wilmon. Citrus canker eradication in Florida. Mo. Bul. State Com. 
Hort. [California] 8: 395-399. Jy. 1919. 

Discussion, p. 395-399. 

——-—— Citrus canker eradication in the state of Florida. California Citrograph 
4: 313, 323. S. 1919. 

Ong, F. R. de. Effect of excessive sterilization measures on the germination of 
seeds. Jour. Econ. Ent. 12: 343-345. Ag. 1919. 

Orton, Clayton Roberts. Notes on some polemoniaceous rusts. Mycologia 11: 
168-180. Jy. 1919. 

Joint Contrib. Dept. Bot. Indiana Agr. Expt. Sta. and Dept. Bot. Penn- 
sylvania State Col. no. 16. 

Ramsbottom, J. K. Experiments on the control of Narcissus eelworm in the field. 
Jour. Roy. Hort. Soe. [London] 44: 68-72, pl. My. 1919. 

Régnier, Robert. Sur le chancre bactérien du peuplier (Micrococcus populi). 
Compt. Rend. Acad. Sei. [Paris] 169: 85-88. Jy. 1919. 

Reinking, Otto A. Phytophthora faberi Maubl., the cause of coconut bud rot in the 
Philippines. Philippine Jour. Sei. 14: 131-151, pl. 1-8. Ja. 1919. 

Bibliography, p. 149-150. 

Robson, R. Root-knot disease of tomatoes. Records of field experiments on to- 
mato sub-soils infested with eel-worms—Heterodera radicicola. Jour. Roy. 
Soe. [Londoa] 44: 31-67. My. 1919. 

Rolfs, Fred Moss. Blossom drop of tomatoes. Oklahoma Agr. Expt. Sta. 27th 
Ann. Rpt. 1917/18: 40-43. 1918. 

Rosen, Harry Robert. A bacterial root-rot of field corn. Arkansas Agr. Expt. 
Sta. Bul. 162, 7 p., 4 pl. 1919. 

Bibliography, p. 6. 
Organism not named. 

Sartory, Auguste. Ontchomycosis provoquées par un champignon du genre Scopo- 
lariopsis. Compt. Rend. Soe. Biol. Paris 82: SOS-809. 1919. 

Savastano, L. S. Nota di patalogia arborea XLIV-LII. Ann. R. Staz. Sper. 
Agrumic. e Fruttic. Acireale 4: 187-208, pl. 8-13. 1919. 

Sherbakoff, Constantine Demetry. Report of associate plant pathologist. Florida 
Agr. Expt. Sta. 1917/18: 68R-78R, fig 10-13. 1919. 

Diseases of truck crops. 
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Smith, Erwin Frink, and McCulloch, Lucia. Bacterium solanacearum in beans. 
Science n. s. 60: 238. 8S. 5, 1919. 
———- Jones, Lewis Ralph, and Reddy, Charles Steven. The black chaff of wheat. 
Science n. s. 60:48. Jy. 11, 1919. 

Bacterium translucens var. undulosum. 

Smith, Hermon Woodworth. Report of professor of botany. Ann. Rpt. See. Agr. 
Nova Scotia 1918: 51-58. 1919. 

Notes on plant diseases. 

Stevens, Frank Lincoln, and Dalbey, Nora. A parasite of the tree fern (Cyathea). 
Bot. Gaz. 68: 222-225, pl. 15-16. S. 1919. 

Griggsia cyathea, 

Stevens, H. E. Report of plant pathologist. Florida Agr. Expt. Sta. Rpt. 
[1917]/18: 62R-G7R, fig. 6-9. 1919. 

Avocado diseases. 

Townsend, Charles Orrin. An immune variety of sugar cane. Science n. s. 49: 
470-472. My. 16, 1919. 

Kavangire cane. 

Turconi, Malusio. Un nuovo parassita dei peperoni (Acrothecium capsici n. sp.). 
Riv. Pat. Veg. I], 9: 131-133. Ap. 1919. 

U. S. Department of Agriculture. Federal Horticultural Board. (uarterly letter 
of information. no. 32, 18 p. Jy. 1919. 

——- -~~—— Service and regulatory announcements. 64 (June/July): 77-92, 
S. 13, 1919. 

———-. Bureau of Plant Industry. Plant Disease Survey. Plant disease bulletin. 
3: 17-29, Jy. 1; 30-46, Jy. 15; 47-63, Ag. 1; 64-70, Ag. 15. 1919. 

Van der Bijl, Paul Andries. <A ripe rot of paw-paws. So. Afr. Fruit Grower 6: 
177, illus. Jy. 1919. 

No less than three spore-forms have been found associated with this rot. 
They belong to the fungi Gloeosporium papayae, Phoma sp. and Mycosphae- 
rella sp. . . . Whether these three spore-forms are merely stages in the 
life-circle of one fungus remains as yet undecided. 

Watson, J. R. Report of entomologist 1917/18. Florida Agr. Expt. Sta. Rpt. 
(1917/18: 56R-GIR. My. 1919. 
Control of root knot nematodes. 
Wormald, H. The “brown rot”’ diseases of fruit trees, with special reference to 
two biologic forms of Monilia cinerea Bon. IT. Ann. Bot. 33: 361-404, pl. 25-26. 
Jy. 1919. 
Bibliography, p. 398-403. 


' This list includes references, both American and foreign, to the literature of plant pathology and 
mycology of interest to pathologists. Foreign references published since January 1, 1917, have been 
included beginning with the list appearing in v. 7, no. 3, June, 1917. 

All authors are urged to cooperate in making the list complete by sending their separates and by 
making corrections and additions, and especially by calling attention to meritorious articles published 
outside of regular journals. Reprints or correspondence should be addressed to Miss E. R. Oberly, 
Librarian, Bureau of Plant Industry, U. 8. Dept. of Agrie., Washington, D. C. 


[PHyropaTHoLoGcy for November, 1919 (9: 483-540, plates XXXVII 
XXXVIX) was issued December, 1919] 
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“Orchard Brand” Spray Materials 


‘STANDARD OF QUALITY-—MAXIMUM OF EFFICIENCY 


m1. 

A dry material for dormant and growing period spraying of fruit trees 
LIME SULPHUR SOLUTION ATOMIC SULPHUR, Paste 
ARSENATE LEAD, Dry or Paste ZINC BORDEAUX, Dy or Paste 
ARSENATE LIME, Dry BORDEAUX MIXTUR Dry or Paste 
ARSENITE ZINC, Dry BORDEAUX LEAD, Dry or Paste 

“LAZAL” 


The dust “Supezior” for potatoes, tomatoes, etc. 


MANUFACTURED BY 


_. GENERAL GHEMICAL GOMPANY 
Pe” Fe 25 BROAD STREET, NEW YORK 


Baltimore, Md. Syracuse, N. Y. St. Louis, Mo. 
Address ull correspondence to Insecticide Department, 38 Broad Street, New York City 


“JOURNAL OF BACTERIOLOGY 


OFFICIAL ORGAN OF THE SOCIETY OF AMBRICAN BACTERIOLOGIOTS 


DEVOTED TO THE ADVANCEMENT AND DISSEMINATION OF KNOWLEDGE 
IN REGARD TO THE BACTERIA AND OTHER MICRO-ORGANISMS 


Editorial Board 
Editor-in-Chief, C-B. A. Wanstow, Yale Medical School, New Haven, Conn. 
A. Parkes Leo F. Rerragx, Ex Officio 
Vol. 1V. No, 4 i CONTENTS JULY, 119 
Surman A. Wakeman. Studies in the Metaboliem of Actinomycetes. 307 
Joun J. Wuxner ano Leo F. Rerromn. A Systematic Study of the Proteus Group of Bacteria....... 331 
Tx. Tusorra. On the Bacteriology of Dysentery in Norway... 355 
Joun W. M. Benker. Studiesof the Diphtheria Bacillus in Culture... 370 


Baanerr Contn axp Wu. Mansrreup Craax, The Growth of Certain Bacteria in Media of Different 
Hydrogen Ion Concentrations... 


Vol. IV, a Price: $5.00 domestic: $6.50 foreign. Back sects ea be furnished: Vol. I, 1916, Nos. 1-6 incl, 
Vol. I. Now. 1-Ginel.. Vol. HII, Nos. 1-3, incl. Price per set: $18,00-domestic; $19. 60 foreign. 
Charges are net postpaid. 


Subscription Order for the Journal of Bacteriology 
WILLIAMS & WILKINS COMPANY, Mounr Rova: Gumvorp Avenvns, Barrocons, Mo,, U.S 


Vol. I 

Ve 

or the JounNai oF enclosed to cover subscription. 


(Please state whether Dr., Prof., etc.) : 
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BOTANICAL ABSTRACTS™ 
A monthly serial furnishing abstracts and citations of publications in the international © 
field of botany in its broadest sensé, beginning with the year saad 

PUBLISHED MONTHLY 

UNDER THE DIRECTION OF 

BOARD OF CONTROL OF BOTANICAL ABSTRACTS, INC. 

EDITORIAL BOARD 

Burton BE. Livineston, Editor-in-Chief — 


The Johns Hopkins University, Baltimore, Maryland ~~ an 
Burrow E. Loviweston, Johns Hopkins Md., Editor for Miscellaneous, unclassified 


J. H. Govatsr, New Ham College, Durham, Repprox Unive Tehace, 
N. H,, Editor for Horticulture. Editor for 

Geen, Halter for Yale University Tesonomy of 

 Pharmacognoy. Editor for Forest Bateny ond Forestry. 


North American Botanical Organizations Represented on the Board of Control of Botan- 
ical Abstracts, Inc.: American Association for the Advancement of Science, Section G, Botany, 
American Genetic Association. American Microscopical Society. American Phytopatho- a 
logical Society. American Society of Agronomy. American Society of Naturalists. American 
Conference of Pharmaceutical Faculties. Botanical Society of America. General Section 
Physiological Section, Taxonomic Section. Ecological Society of America, Paleontological 
Society of America, Society of Horticultural Science. Society of American Foresters, — 

The prime p se of BorantcaL Axsrracts is to supply citations and abstracts of all” 
papers Gaiies with botanical subjects, wherever published, just as soon as possible after 
they appear. Every effort will be made to present complete and correct citations of all 
papers appearing later than January 1, 1918. ; 

Published monthly, beginning 1918, two volumes year, each volume contain- 
ing about 300 to 325 pages. ie 

Back Volumes. Subseription price: Vols. I and If (Sept. 1918 to Dee. 1919, inc.), and se 
Vols. III and IV Gan. 1920 to Dee. 1920, inal.), $12.00, domestic; $12.60, Canada; $13.00, 
other countries. Prices are net, postpaid. 

Current Volumes, 1920, Vols. ill and IV, $6.00, domestic; $6.25; Canada; 6.50, foreigni: 


Subscriptions are received at the following addresses: 


For United States of North America and dependencies: Williams & Wilkins Company, 
Mount Royal and Guilford Avenues, Baltimore. 
For Argentina and Uruguay: Beuteispacher y Cis., Sarmiento 815, Buenos Aires. 
For Belgium: Henri Lamertin, 68 Rue Coudenberg, Bruxelles. 
For Brazil: Dr. Almeida Rego, Rua da Assembleia, 39, Rio de Janeiro, . 
For the British Empire, Canada: The Cambridge University Press, Clay, 
Manager, Fetter Lane, London C. British subscribers are requeste pip checks and Tal 
money orders payable to Mr. C. F. Clay, Manager, at. the London address, —- 
For Canada: Wm. Dawson & Sons, Ltd., 87 Queen Street Hast, Toronto. — : 
For Denmark: H, Hagerup’s Boghandel, Gothersgade 30, Kjébenhavn, 
For Germany: R. Friedlander and Sohn, Buchhandlung, Carlstrasse 11, Berlin N. W. 4 
For Holland: Scheltema & Holkema, Rokin 74-74, Amsterdam. 
For Italy: Ulrico Hoepli. Milano. 
For Japan and Korea: Maruzen Company, Ltd. (Maruzen-Kabushiki-Kaisha), i 
Nihonbashi Tori-Sanchome, Tokyo; Fukucka, Osaka, Kyoto, and Sendai, cane aes 
Fer Switzeriand: Georg & Cie, Freistraase 10, Basel. 


Order today while the first volumes are available 
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